1926.650(a)

OCCUPATIONAL SAFETY AND HEALTH

SUBPART P—EXCAVATIONS, TRENCHING, AND SHORING

1926.650 — GENERAL PROTECTION REQUIREMENTS

a) Walkways, runways, and sidewalks shall
e kept clear of excavated matenal or other
obstructions and no sidewalks shall be un-
dermined unless shored to carry a minimum
live load of one hundred and twentyv-five (123)
pounds per square foot.

(b) If planks are used for raised walkways,
runways, or sidewalks, they shall be laid par-
allel to the length of the walk and fastened
together against displacement.

(¢} Planks shall be uniform in thickness and
all exposed ends shall be provided with
beveled cleats to prevent tripping.

(d) Raised walkways, runways., and side-
walks shall be provided with plank steps on
strong stringers. Ramps, usedin lieu of steps,
shall be provided with cleats to insure a safe
walking surface.

(e) All employees shaill be protected with
personal protective equipment for the pro-
tection of the head, eves, respiratory organs,
hands, feet, and other parts of the body as

set forth in Subpart E of this part.

(f) Employees exposed to vehicular trafic
shall be provided with and shall be instructed
to wear warning vests marked with or made
of reflectorized or high visibility material.

(s) Employees subjected to hazardous dusts,
gases, fumes, mists, or atmospheres de-
ficient in oxygen, shall be protected with
approved respiratory protection as set forth
in Subpart D of this part.

(h) No person shall be permitted under loads
handled by power shovels, derricks, or hoists.
To avoid any spillage employees shall be re-
quired to stand away from any vehicle being
loaded.

(i) Daily inspections of excavations shall be
made by a competent person. If evidence of
possible cave-ins or slides is apparent, all
work in the excavation shall cease until the
necessary precautions have been taken to
safeguard the employees.

1926.651 —SPECIFIC EXCAVATION REQUIREMENTS

(o) Prior to opening an excavation, effort
+hall be made 10 determine whether under-
ground installations; i.e., sewer. telephone,
water, fuel, eiectric lines, etc.. will be encoun-
tered, and if so, where such urderground
installations are located. When the excava-
tion approaches the estimated location of
such an installation, the exact location shall
be determined and when it is uncovered,
proper supports shall be provided for the
existing installation. Utility companies shall
be contacted and advised of proposed work
prior to the start of actual excavation.

(b) Trees, boulders, and other surface en-
cumbrances, located so as to create a hazard
to employees involved in excavation work

1976 AST1#)

or in the vicinity thereof at any time during
operations, shall be removed or made safe
before excavating is begun.

(c) The walls and faces of all exeavations in
which employees are exposed to danger from
moving ground shall be guarded by a shoring
system, sloping of the ground, or some other
equivalent means.

(d) Excavations shall be inspected by a com-
petent person after every rainstorm or other
hazard-increasing occurrence, and the pro-
tection against slides and cave-ins shall be
increased if necessary.

(e) The determination of the angle of repose
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1926.651(e)

and design of the supporting system shall be

based on careful evaluation of pertinent fac-
tors such as: Depth or cut; possible variation
in water content of the material while the
excavation is open; anticipated changes in
materials from exposure to air, sun, water, or
freezing; loading imposed by structures,
equipment, overlying material, or stored ma-

teriel; and vibration from equipment, blast-"

ing, traffic, or other sources.

() Supporting systems; ie., piling, cribbing,
shoring, etc., shall be designed by a qualified
person and meet accepted engineering re-
quirements. When tie rods are used to re-
strain the top of sheeting or other retaining
systems, the rods shall be securely anchored
well back of the angle of repose. When tight
sheeting or sheet piling is used, full loading

due to ground water table shall be assumed,

unless prevented by weep holes or drains
or other means. Additional stringers, ties,
and bracing shall be provided to allow for any
necessary temporary removal of individual
supports.

(g) All slopes shall be excavated to at least
the angle of repose except for areas where
solid rock allows for line drilling or pre-
splitting.

{(h) The angle of repose shall be flattened
when an excavation has water conditions,
silty materials, loose boulders, and areas
where erosion, deep frost action, and slide
- planes appear.

0]

(1) In excavations which employees may
be required to enter, excavated or other
material shall be effectively stored and re-
tained at least 2 feet or rnore from the edge
of the excavation. ‘

(2) As an alternative to the clearance pre-
scribed in subparagraph (1) of this para-
graph, the employer may use effective
barriers or other effective retaining devices
in lieu thereof in order to prevent exca-
vated or other materials from falling into
the excavation.
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(i) Sides, slopes, and faces of all excavations
shall meet accepted engineering require-
ments by scaling, benching, barricading, rock
bolting, wire meshirng, or other equally effec-
tive means. Special attention shall begiven to
slopes which may be adversely affected by
weather or moisture content.

(k) Support systems shall be planned and
designed by a qualified person when excava-
tion is in excess of 20 feet in depth, adjacent
to structures or improvements, or subject to
vibration or ground water. :

() Materials use for sheeting, sheet piling,
eribbing, bracing, shoring, and underpinning
shall be in good serviceable condition, and -
timbers shall be sound, free from large or
loose knots, and of proper dimensions.

(m) Special precautions shall be taken in
sloping or shoring the sides of excavations
adjacent to a previously backfilled excavation
or a fill, particularly when the separation is
less than the depth of the excavation. Partic-
ular attention also shall be paid to joints and
seams of material comprising a face and the
slope of such seams and joints.

(n) Except in hard rock, excavations below the

level of the base of footing of any foundation

or retaining wall shall not be permitted, un-
less the wall is underpinned and all other pre-

cautions taken to insure the stability of the

adjacent walls for the protection of employees
involved in excavation work or in the vicinity
thereof. :

(o} If the stability of adjoining buildings or
walls is endangered by excavations, shoring,

- bracing, or underpinning shall be provided as

necessary to insure their safety, Such shor-
ing, bracing, or underpinning shall be in-
spected daily or more often, as conditions
warrant, by a competent person and the pro-
tection effectively maintained.

(p) Diversion ditches, dikes, or other suitable
means shall be used to prevent surface water
from entering an excavation and to provide
adequate drainage of the area adjacent to the
excavation. Water shall not be allowed to
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accumulate in an'excavation. .

(9) If it is necessary to place or operate power
shovels, derricks, trucks, materials, or other
heavy objects on a level above and near an
excavation, the side of the excavation shall
be sheet-piled, shored, and braced as neces-
sary to resist the extra pressure due to such
superimposed loads.

(r) Blasting and the use of explosives shall be
performed in accordance with Subpart U of
this part.

(s) When mobile equipment is utilized or
allowed adjacent to excavations. substantial
stop logs or barricades shall be installed. If
possible, the grade should be away from the
excavation.

(t) Adequate barrier physical protection shall
be provided at all remotely located excava-
tions. All wells, pits, shafts, ete., shall be
barricaded or covered. Upon completion of ex-
ploration and similar operations, temporary
wells, pits, shafts, etc., shall be backfilled.

(v) If possible, dust conditions shall be kept »

to 2 minimum by the use of water, salt,
‘caleium chloride, oil, or other means.

(v) In locations where oxygen deficiency or
gaseous conditions are possible, air in the
excavation shall be tested. Controls, as set
forth in Subparts D and E of this part, shall
be established to assure acceptable atmos-
pheric conditions. When flammable gases are
present, adequate ventilation shall be pro-
vided or sources of ignition shall be eliminated.
Attended emergency rescue equipment, such
as breathing apparatus, a safety harness and
line, basket stretcher, etc., shall be readily
available where adverse atmespherie condi-

tions may exist or develop in an excavation. -

(w) Where employees or equipment are
required or permitted to cross over.excava-
tions, walkways or bridges with standard
guardrails shall be provided.

(x) Where ramps are used for employees or
equipment, they shall be designed and
censtructed by qualified persons in .accord-
ance with accepted engineering require-
ments.

(y) All lJadders used on excavation operations
shall be in accordance with the requirements
of Subpart L of this part. S

1926.652 —SPECIFIC TRENCHING REQUIREMENTS

{a) Banks more than 3 feet high shall be
shored, laid back to a stable slope, or some
other equivalent means of protection shall
be provided where employees may be exposed
to moving ground or cave-ins. Refer to Table
- P-1 as a guide in sloping of banks. Trenches

less than 5 feet in depth shall also be effec-
tively protected when examination of the
ground indicates hazardous ground move-
ment may be expected.

(b) Sides of trenches in unstable or soft
material, 5 feet or more in depth, shall be
shored, sheeted, braced, sloped, or otherwise
* supported by means of sufficient strength to
protect the employees working within them.
See Tables P-1, P-2 (following paragraph
(2) of this section). ‘

(<) Sides of trenches in hard or compact
soil, including embankments, shall be shored
or otherwise supported when the trench is
more than 5 feet in depth and 8 feet or more
in length. In lieu of shoring, the sides of the
trench above the 5-foot level may be sloped
to preclude collapse, but shall not be steeper
than a 1-foot rise to each % -foot horizontal.
When the outside diameter of a pipe is
greater than 6 feet, a bench of 4-foot mini-
mum shall be provided at the toe of the
sloped portion.

(d) Materials used for sheeting and sheet
piling, bracing, shoring, and underpinning,
shall be in good serviceable condition, and
timbers used shall be sound and free from

large or loose knots, and shall be designed
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1926.652(d)

and installed so as to be effective to the
bottom of the excavation.

(e) Additional precautions by way of shoring
and bracing shall be taken to prevent slides
or cave-ins when excavations or trenches
are made in locations 2djacent to backfilled
excavations, or where excavations are sub-
jected to vibrations from railroad or high-
way traffic, the operation of machinery, or
any other source.

() Employees entering bell-bottom pier
holes shall be protected by the installation
of a removeable-type casing of sufficient
strength to resist shifting of the surround-
ing earth. Such temporary protection shall
be provided for the full depth of that part of
each pier hole which is above the bell. A life-
line, suitable for instant rescue and securely
fastened to a shoulder harness, shall be
worn by each employvee entering the shafts.
This lifeline shall be individually manned
and separate from any line used to remove

Teble

materials excavated from the bell footing.

(a)
(1) Minimum reguirements for trench
timbering shall be in accordance with
Table P-2.

(2) Braces and diagonal shores in a wood
shoring system shall not be subjected to
compressive stress in excess of values
given by the following formula:

L zane 20F
S=1300 D

Maximum ratio -L‘-# 50
D

Where:

L =TLength, unsupported, in inches.

D = Least side of the timber in inches.

S= Allowable stress in pounds per square
inch of cross-section.
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1926.652(h)

(h) When employees are required to be in
trenches 4 feet deep or more, an adequate
means of exit, such as a ladder or steps, shall
be provided and located so as to require no
more than 25 feet of lateral travel.

(i) Bracing or shoring of trenches shall be
carried along with the excavation.

(i) Cross braces or trench jacks shall be
placed in true horizontal position, be spaced
vertically, and be secured to prevent sliding,
falling, or kickouts.

(k) Portable trench boxes or sliding trench

shields may be used for the protection of
personnel in lieu of a shoring system or slop-
ing. Where such trench boxes or shields are
used they shall be designed, constructed,
and maintained in a manner which will pro-
vide protection equal to or greater than the
sheeting or shoring required for the trench.

() Backfilling and removal of trench supports
shall progress together from the bottom of
the trench. Jacks or braces shall be released
slowly and, in unstable soil, ropes shall be
used to pull out the jacks or braces from
above after employees have cleared the
trench.

1926.653 — DEFINITIONS APPLICABLE TO THIS SUBPART

(e) “Accepted engineering requirements
(or practices)’—Those requirements or
practices which are compatible with stand-
ards required by a registered architect, a
registered professional engineer, or other
duly licensed or recognized authority.

(®) “Angle of repose”-The greatest angle
above the horizontal plane at which a mate-
rial will lie without sliding.

(c) “Bank”—A mass of soil rising above a -

digging level.

(d) “Belled excavation”— A part of a shaft or
footing excavation, usually near the bottom
and bell-skaped; i.e., an enlargement of the
cross section above.

(e) *“Braces (trench)’—The horizontal mem-
bers of the shoring system whose ends bear
against the uprights or stringers.

(f) “Excavation”—Any manmade cavity or
depression in the earth's surface, including
its sides, walls, or faces, formed by earth
removal and producing unsupported earth
conditions by reasons of the excavation. If
installed forms or similar structures reduce

the depth-to-width relationship, an excava-
tion may become a trench.

(g) “Faces"—See paragraph (k) of -this
section.

(h) “Hard compact soil” —All earth materials
not classified as running or unstable.

(i) “Kickouts” — Accidental release or failure
of a shore or brace.

(i) “Sheet pile”—A pile, or sheeting, that
may form one of a continuous interlocking
line, or a row of timber, concrete, or steel
piles, driven in close contact to provide a tight
wall to resist the lateral pressure of water,
adjacent earth, or other materials.

(k) “Sides,” “Walls,” or “Faces’ —The vertical
or inclined earth surfaces formed as a result
of excavation work.

(1) “Slope” —The angle with the horizont_al
at which a particular earth material will
stand indefinitely without movement.

(m) “Stringers' (wales)— The horizontal mem-
bers of a shoring system whose sides bear
against the uprights or earth.
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